Protocol S1.
Step-by-step description of the co-registration between mass spectrometry imaging, histology, and the laser microdissection system. Tables S4 and S5 see separate Excel files:   Table S4 Groups of proteins identified using MaxQuant software. The proteins were identified and quantified using the label-free quantification (LFQ). These following settings were applied: Uniprot reviewed human database, trypsin digestion with two maximum missed cleavage sites, methionine oxidation as variable modification and carbamidomethyl cysteine as fixed modification, a minimal peptide length of seven amino acids, at least two peptides per protein (of which at least one is unique), and a maximum false discovery rate of 1%. The label-free intensities were normalized using the MaxLFQ algorithm. The estimation of the co-registration error was assessed by counting the number of pixels (pixel size ≈ 2 µm) for x and y in the optical image separating the center of the laser shot landmark from the corresponding MSI pixel plotted on top of the optical image
Fig. S2
Estimation of the LMD co-registration error at 5x magnification. The co-registration error between optical image and the LMD was determined by creating virtual shapes in the optical image with a known distance to nearby Tipp-Ex spots. These shapes were then cut by the laser of the LMD at 5x magnification. The co-registration error was then evaluated at 10x magnification by measuring the distance between the Tipp-Ex spot and the laser landmark in the tissue of the cut shapes . First, the smoothed segmentation image was divided into three binary images, each depicting the pixels belonging to one of the clusters (leftmost column). Each of these was further processed individually. Impurities were removed by deleting small areas (≤30 pixels in the 4-connected neighborhood) using bwareaopen (second column) and by filling holes in the 8-connected neighborhood using imfill (third column). The individual binary images were then warped to the dimensions of the histological image using imwarp with nearest-pixel interpolation. Once up-scaled, the last step of the image processing was to detect the external boundaries of all segments belonging to each cluster using bwboundaries (rightmost column)
Fig. S5
Microproteomics characterization of MSI-defined intra-tumoral clusters. LMD was performed for each of the MSI-defined intra-tumoral clusters by cutting out 0.3mm 2 -equivalent material for each MSI-cluster for microproteomics analysis. This resulted in the identification and label-free quantification of over 1400 common proteins. (a) Hierarchical clustering was performed on the log2-tranformed and z-scored data (1040 proteins remained) to group MSI-clusters and proteins by expressing similarity. (b) Cluster exclusive over-and under-expressed proteins (z-scores ≥+1 and ≤-1, respectively) were submitted to gene ontology analysis to determine differences in predominant molecular function between the three MSI clusters, and therefore between the different breast cancer subpopulations
